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Abstract ― LPG (Liquified Petroleum Gas) is 
one of the important sources of energy. When 
compared with other fuels such as oil or 
firewood, LPG is very practical to be used for 
household because the material is produced 
from gas. But behind its practicality, it turns out 
that LPG gas can cause a danger if not used 
carefully. According to statistics, the second 
position of causing fire is a leaky gas cylinder 
that was ignited by a fire source. To overcome 
this problem, there a lot of research that uses 
special tools that can be used to detect leaks for 
LPG. In the design of the tool, most researchers 
used MQ-6 type sensors that were indeed built 
to utilize LPG gas. But studies on the 
characteristics of MQ-6 have not been done 
much, especially about the sensitivity of this 
sensor when used to detect LPG gas at a certain 
distance, so it needs to be researched about 
sensor placement. Therefore, in this study the 
sensitivity testing of the MQ-6 sensor was 
carried out. The results obtained at a distance of 
10 to 30 cm, this sensor is very sensitive in 
detecting the presence of gas, but at a distance 
of 30 to 110 cm, it is less sensitive to detect 
presence of LPG gas because it can only support 
10% of the total amount of gas in the air at a 
distance of 110 cm. 
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I. INTRODUCTION 
The Liquified Petroleum Gas (LPG) 
conversion program that has been carried out by 
the Indonesian government since 2007 has 
increasingly shown results, which in the early days 
of its application, the government promoted 
subsidized 3 kg type LPG gas to attract consumers 
of the poor, until now LPG sales in East Java alone 
recorded the highest increase reaching 21% of the 
normal daily average with the equivalent of 1,5 
million 3 kg tubes [1]. But with the increasing 
number of LPG cylinders in circulation, new 
problems arise, where these types of cylinders are 
often complained of because they are often 
damaged and have fatal consequences by causing 
explosions or fires [2]. 
Based on data from the Center for Public 
Policy Studies (Puskepi), from 2008 to 2010 there 
have been 189 gas explosion cases. A total of 61 
cases occurred in 2008, 50 cases in 2009, and 78 
cases in 2010 [3]. Liquified Petroleum Gas (LPG) 
is a liquefied petroleum gas which contains a 
hydrocarbon mixture which is then compressed by 
adding pressure in order to decrease the 
temperature then turn into liquid [4]. In public use, 
it is stored in a high-pressure cylinder, so that if the 
cylinder leaks and exposed to a fire it can cause a 
fire. LPG gas that leaks can be recognized by the 
smell, but if the gas absorbs into the water, 
electricity or carpet installation, it will be difficult 
to detect [5]. 
Research on LPG gas leak detection devices 
has been widely studied, where most of these 
studies use MQ-6 gas sensors [6]. Some 
researchers have developed detection devices that 
can be monitored wirelessly [7], and there are some 
researchers who have also developed devices that 
are able to communicate with smartphones so that 
they can be monitored from anywhere. 
Bet they are very little literature that 
examines the accuracy of the sensors used. 
Therefore, in this study will be observed how the 
accuracy of the MQ-6 sensor that used in LPG leak 
detection device, to measure the accuracy of the 
sensor with respect to the distance factor. 
II. RESEARCH METHODS 
The main aspect observed in this study is the 
accuracy of the MQ-6 sensor due to the variable 
distance between the sensor and the LPG gas 
source. The device used in the experiment is a 
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device that has been developed by researchers 
according to the scheme shown in Figure 1. 
The main function of the MQ-6 gas sensor is 
to detect or measure the amount of gas such as LPG 
and butane in an area. In this study, a MQ-6 sensor 
module is equipped with a Digital Pin and Analog 
Pin. The function of the Digital Pin as an output is 
to detect the presence or absence of gas in a 
particular area so that the output is only 1 or 0 (high 
or low). The detection sensitivity can be adjusted 
via the potentiometer on the module. So that 
Digital Pin can be used without the help of Arduino 
(microcontroller) or ADC (Analog to Digital 
Converter) devices. Whereas the Analog Pin has an 
output in the form of an analog signal (voltage) 
whose value changes according to the measured 
amount of gas concentration, thus requiring an 
Arduino device to translate the output value. 
 
 
Figure 1. Schematic of the MQ-6 sensor 
(a) MQ-6 Sensor, (b) Arduino, (c) LCD Display 
 
The circuit schematic in Figure 1 can be 
explained as follows, Figure 1.a is an MQ-6 sensor 
for detecting LPG Gas, Analog Pin sensor is 
connected to the Arduino ADC input (Figure 1.b), 
Arduino then processes the readable analog data 
and displays it on the screen LCD (Figure 1.c). The 
LCD used is the LCD with the I2C feature, so it 
only requires two Arduino pins to control it. For 
more details, the workflow of the device, can be 
seen in Figure 2., this is a program flowchart of the 
system, that starts from reading by the MQ-6 
sensor, then processed to the ADC, and calculated 
by Arduino which is then displayed by the LCD 
screen in the form of a percentage number. 
 
 
Figure 2. Flowchart of LPG measurement device 
 
The measurement range of the MQ-6 sensor 
is 200-10000 ppm (parts-per-million) meaning that 
in an LPG gas measurement the sensor is only able 
to read a maximum of 10000 LPG gas molecules 
among one million air molecules measured. 
Because of that, in this study using percentage 
value for maximum value of ppm when it measures 
to facilitate the observation.  
Data obtained by varying the measurement 
distance between the MQ-6 sensor with a gas 
source in the form of LPG gas cylinders. The 
measurement is in a kitchen measuring 6 m2, which 
is quite protected from the wind but still safe 
because it has enough air ducts.  
Figure 2. Measurement scheme 
LPG Gas 
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Measurement variations are set at distances 
of 10, 30, 50, 70, 90, and 110 cm from the LPG gas 
source. The scale of the value that is read on the 
device is the percentage of gas concentration that 
is on the device's screen. An illustration of the 
measurement can be seen in Figure 2., the height of 
the measurement is adjusted according to the 
height of the end of the gas cylinder outlet. Then 
with the same height measured one by one from a 
distance of 10 cm to 110 cm. 
III. RESULTS AND DISCUSSION 
After conducting experiments in accordance 
with the method applied, obtained measurement 
data in accordance with Table 1. There are six data 
from initial measurements from 10 cm to 110 cm, 
the measurement results can be seen in Table 1. 
From the table it can be observed that the highest 
value is at a distance of 10 cm from the tube, by 
45%. The farther the distance of the sensor, the 
percentage of LPG gas in the air become lower, this 
corresponds to the gas percentage of 10%. 
 
Table 1. Measurement of distance variations 
No. Distance (cm) Amount of Gas (%) 
1 10 45 
2 30 30 
3 50 20 
4 70 16 
5 90 14 
6 110 10 
Based on the graph in Figure 3., it is seen 
that the reduction in LPG gas concentration is not 
linear with respect to the measurement distance. 
The farther the distance, the value of each 
measurement distance of gas concentration gets 
smaller, this is more clearly visible at a distance of 
50, 70, 90, and 110 cm. At this distance the graph 
is getting sloping, with an average difference of 
about 3.3%. 
With these sloping characteristics, it 
indicates that if the measurement distance is farther 
away, the sensitivity of MQ-6 in detecting the 
presence of LPG gas decreases, provided that the 
amount of gas released is fixed and the short 
measurement time span between variations. 
All measurements use the same MQ-6 
sensor, by means of the procedure preheat 
(heating) the device is turned on for 24 hours 
before the measurement process is carried out, this 
is done in order to obtain high sensor sensitivity. 
IV. CONCLUSION 
From the results of the research that has been 
carried out obtained the fact that the farther the 
distance of measurement using a device that is 
built, the less sensitivity of the sensor MQ-6. 
The farther the measurement distance results 
in the reading characteristics getting sloping or 
saturated with a concentration difference of about 
3.3% every 20 cm. 
In accordance with the results of the research 
conducted, it is recommended that the application 
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Figure 3. Measurement result of concentration 
LPG Gas due to distance 
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of the use of MQ-6 sensors in the LPG gas leak 
detection system use a detector placement distance 
of no more than 1 meter from the gas source, so that 
leak detection can run more optimally. 
ACKNOWLEDGMENT 
The researcher would like to thank the 
electrical engineering department at PGRI Adi 
Buana University Surabaya for providing support 
and laboratory facilities in the conduct of this 
research. 
REFERENCE 
[1] D. Kurnia, Konsumsi LPG 3 Kilogram di 
Jatim Naik Hingga 21 Persen | Republika 
Online. 2019. 
[2] D. Sartika, Analisis konsekuensi dispersi gas, 
kebakaran, dan ledakan akibat kebocoran 
tabung Lpg 12 Kg di Kelurahan Manggarai 
Selatan Tahun 2012 dengan menggunakan 
Breeze Incident Analyst Software. Jakarta: 
Universitas Indonesia, 2012. 
[3] Siswanto, 2010 Ini, 78 Kasus Ledakan 
Tabung Gas Terjadi - VIVA. 2010. 
[4] L. Rosmayati, “Kajian Komposisi 
Hidrokarbon dan Sifat Fisika-Kimia LPG 
untuk Rumah Tangga,” Lembaran Publ. 
Miny. Dan Gas Bumi, vol. 46, 2012. 
[5] I. Hidayat, “Sistem Pendeteksi Kebocoran 
Gas Menggunakan Sensor MQ-6 Berbasis 
Jaringan Sensor Wireless,” Inform. 
Mulawarman J. Ilm. Ilmu Komput., vol. 17, 
no. 4, pp. 355–364, Nov. 2018, doi: 
http://dx.doi.org/10.30872/jim.v12i1. 
[6] M. Putra, A. harsa kridalaksana, and Z. 
Arifin, “Rancang Bangun Alat Pendeteksi 
Kebocoran Gas LPG Dengan Sensor Mq-6 
Berbasis Mikrokontroler Melalui Smartphone 
Android Sebagai Media Informasi,” Inform. 
Mulawarman J. Ilm. Ilmu Komput., vol. 12, p. 
1, 2017, doi: 10.30872/jim.v12i1.215. 
[7] F. Firdaus, N. Ahriman, S. Kurniawan, and 
M. Kusriyanto, “MONITORING CO DAN 
DETEKSI DINI KEBOCORAN GAS LPG 
PADA PERUMAHAN MENGGUNAKAN 
WIRELESS SENSOR NETWORK,” J. 
Elektro Dan Telekomun. Terap. Vol 2 No 1 
JETT July 2015DO - 1025124jettv2i188, Jul. 
2016, [Online]. Available: 
//journals.telkomuniversity.ac.id/jett/article/vi
ew/88. 
 
